There is a need to develop materials with controlled electrical resistivity, reduced space charge accumulation, higher thermal conductivity, higher dielectric strength and 
Nanodielectrics based on epoxy resin systems can readily be prepared by dispersing nano-and meso-sized inorganic fillers in the polymer matrix. A key feature of nanodielectrics, is the large specific surface area of nanoscale fillers and the many properties and performance factors linked to interfacial effects. This includes the characteristics of the so called interphase regions between the nanofiller surface and the bulk matrix [2] . In this region it is likely that some properties may adopt values that are not equivalent to bulk matrix. When the interfacial area is large, the proportion of interphase in the system will be conunensurately large such that, in principle, the material is likely to exhibit unique combinations of properties. Hence the technological interest in such systems.
A significant body of published work also recognizes the potential benefits of the nanophase in increasing resistance to surface corona and partial discharge [3] , enhanced voltage endurance [4] and the potential mitigation of space charge formation [5] in addition to the potential tailoring of other properties such as permittivity, dielectric loss, thermal conductivity, dielectric strength, mechanical properties and thermal stability. This will be illustrated alongside the need for balanced properties in regard to functionalized reactive and unreactive nano-fillers how to transferring this to engineering practice.
However, a consequence of the above is that the nanoparticles must be well dispersed if such property benefits are to be realized. Part of this challenge relates to understanding several quantitative structure-property-process relationships for these materials and our ability to manipulate them controllably in complex nanodielectrics. So, controlled dispersion of the nanophase and its qualification is central to this as is the understanding of nanophase surface chemistry and the interphase region between the nanofiller and the polymer matrix. Appropriate surface chemistry to enhance interfacial coupling to the matrix and its control is also essential. There is also a need for reliable materials processing and industrial scaling of the process methods used.
II. NANOCOMPEIM PROJECT

A. Background and Objectives
The NanocompEIM project is a Technology Strategy Board (TSB) Energy Materials research project which addresses the need to achieve systematic processing and production of nanocomposite electrical insulation materials to ensure the reliable production of next generation HVDC equipment having enhancements in performance properties to enhance power equipment ratings.
The aim of the project is to translate current understanding and practical experience of the processing of nanocomposite electrical insulation materials in order to develop a set of materials design and process rules to achieve reliable production and process scaling in component manufacture.
Scalable processing methods have been developed to produce components using materials with controlled dispersion and interfacial characteristics to achieve appropriate property and performance enhancements.
Achieving this will be of immense benefit to power equipment manufacturers and network operators that use this equipment, particularly in the context of renewable generation integration and the move to develop Smart Grid and Low Carbon Networks. indicates that the more closely bound the nanoparticles are to the host polymer matrix, the more stable it will be and the better the improvement in physical properties will be [2] . In this work scaling from typically 0.1 kg to tens of kilograms batch size was demonstrated.
B. Materials
D. Material testing
In HVDC applications and to a large extend in HV AC applications, there are pressing needs, for dielectric materials having:
• enhanced thermal conductivity Out of all the materials tested it was found that nanosilica treated with either the GLYMO or the epoxide functionalized silane gave the best performance in comparison with the unfilled resin and untreated fillers, with respect to the electrical properties with no significant decrease in thermal conductivity or mechanical properties whereas the Nanopox yielded a decrease in electrical properties. Some of the enhancements of electrical breakdown strength and DC resistivity can be seen in Figures 2 and 3 For all electrical measurements it was found that with both silica and boron nitride (BN), the improvements in electrical properties rises with filler loading up until approximately 2%
by weight when electrical properties seem to decrease again, most likely due to agglomeration.
With regards to thermal measurements, samples containing BN had a notably higher thermal conductivity. This increase in thermal conductivity without a significant drop in electrical breakdown strength makes BN a strong contender for use in the electrical power applications, work in this area is still in its infancy and there are several research groups currently working to utilize BN and maximize its effectiveness in this area. It is beyond the scope of this paper to provide an in depth explanation for the various changes in properties and will be commented on fully in a full paper currently in production.
The advantage of performing all of these measurements is that a large body of knowledge can be built enabling us to better tailor the material to its specific use. By fully understanding property trade-offs for the materials in question it will be possible to combine nanofillers and treatment methods such that balanced properties can be achieved and the material can be optimized for the application requirements.
III.
NANO-MICRO COMPOSITE MATERIALS
In NanocompEIM a number 
